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(57) Abstract: It is intended to develop a less expensive and convenient method of transcriptionally synthesizing an siRNA. Namely, 
an oligonucleotide at least comprising, in the 5* to 3" -direction: (1) an antisense sequence of a target nucleic acid sequence; (2) 
a trimming sequence which is cleaved by a base-specific RNase; (3) a sense sequence of the target nucleic acid sequence; (4) an 
antisense sequence ofa promoter sequence; (5) a loop-forming sequence; and (6) a sense sequence of the promoter sequence; wherein 
j^I the antisense sequence of the promoter sequence and the sense sequence thereof together form a duplex via a hairpin structure in the 
molecule, and, upon transcription, the transcription products of the antisense sequence of the target nucleic acid sequence and the 
CO sense sequence of the target nucleic acid sequence form together a duplex via the trimming sequence in the molecule. 
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wnm*Em<Dttmmx~h%mm-$-£< ^h^^Au^^^n^n, 19973^ 
ate-^-^tt^en^tt^ 4300 mm t m 6100 mmxh 9 , ^ <^ 5 ^o^tL-^tw^ 



WO 2004/063372 



PCT/JP2004/000046 



( 2 ) RNAi <£)^§ 

^^*orv>o#4titT«), 1998 ^^^V AfB^J^^^^^, ^ 19000 it 

Oief»T1^i<, RNAT# (RNA interference RNAi) in J; 5 fc^S-? 
3&9WqifWife (/y^^ft) SW^ft-CV^, RNAi kte'fflm^ &j£<W&fc 
^izM-FZTls^l/x RNA % Y=7^^y^.^7 ht5t % ^— ^jx hifrg^-# 
MKl^^WlOTJ^l^®- £Si#re£>5 0 1998 2 #01 RNA (dsRNA) ^^Ai~ 
5i:^«J0JO^I^ s ^^< ^5i:VN5Mm^*$tbfc: (Fire, A., Xu, S. , 
Montgomery, M. K. , Kostas, S. A. , Driver, S. E. and Mello, C. C. (1998) Potent 
and specific genetic interference by double-stranded RNA in Caenorhabditis 
elegans. Nature, 391, 806-ll) o ^i£T1i7 >^"fr RNA "Cttft < dsRNA 3fc<(5 

^^.wjfe^RNAi tm& 0 ^<<>fr<D^mibm&&tix^&i>miz.m!k<Dmz. 

dsRNA Sr-^-r * n^^x^-> 3 yf5^^Kl:» ■fr?^^T©3ft 

{g^-^M^^bfc^WJ^^^^^^^tL (Fraser, A. G. , Kamath, R. S. , 
Zipperlen, P. , Martinez-Campos, M. , Sohrmann, M. and Ahringer, J. (2000) 
Functional genomic analysis of C. elegans chromosome I by systematic RNA 
interference. Nature, 408, 325-30 ; 2&.TJ^ Gonczy, P. , Echeverri, C. , Oegema, 
K. , Coulson, A. , Jones, S. J. , Copley, R. R. , Duperon, J. , Oegema, J. , Brehm, 
M. , Cassin, E. , Hannak, E. , Kirkham, M. , Pichler, S. , Flohrs, K. , Goessen, 
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A., Leidel, S. , Alleaume, A.M., Martin, C. , Ozlu, N. , Bork, P. and Hyman, 
A. A. (2000) Functional genomic analysis of cell division in C. elegans using 
RNAi of genes on chromosome III. Nature, 408, 331-6) x T&Ukfc^&Jtti&fc^ 

(3) RNAi <DYEM 

"CfcSo RNAi fiaft^OJS^Sr^^^TttiSO-rSfefex f<^b#<©f^ 

Iff PKR t 2' ,5' -^-y rfT^-V— h^j£SMS(2' ,5' -AS)j&S}&ttrtl£*K II 
iB^a^^RW* mRNA <D&Mb*l"<?&J&(Di/-Yy h^!>^MCTLt5i 
V> ptS^^^Po^M^feofe (Manche, L. , Green, S. R. , Schmedt, C. and Mathews, 
M. B. (1992) Interactions between double-stranded RNA regulators and the 
protein kinase DAI. Mol Cell Biol, 12, 5238-48 ; RXf Minks, M. A. , West, D. K. , 
Benvin, S. and Baglioni, C. (1979) Structural requirements of 
double-stranded RNA for the activation of 2' , 5' -oligo(A) polymerase and 
protein kinase of interferon-treated HeLa cells. JBiolChem, 254, 10180-3) o 

z.(Dmm&M<mtz.$t!kfc&ttz RNAi ©n^fii$j ^ * =x a fc e, u . 

fCodsRNA(i^JS^{C^A$tt-5t RNaselll^T 5 V — tCjRi~<5 Dicer t ^ 5 dsRNA 
#*ttftRNA««fB*3*(0ftUBfcJ: 21-23mer ©4£V»Z^*:0l RNA ^{d^n ir* 
£tu£> (Bernstein, E. , Caudy, A. A. , Hammond, S. M. and Harmon, G.J. (2001) 
Role for a bidentate ribonuclease in the initiation step of RNA interference. 
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Nature, 409, 363-6 ; JkX?> Zamore, P. D. , . Tuschl, T. , Sharp, P. A. and Bartel, 
D. P. (2000) RNAi: double-stranded RNA directs the ATP-dependent cleavage of 
mRNA at 21 to 23 nucleotide intervals. Cell, 101, 25-33) c 4h RNA |f)i"©7 
^J-^^^mft? — ?V h<D mRNA (C^-^b. ^(D^^W-^ RISC (RNA-induced 
silencing complex) t RNA ^mmm^^^m-T 5 - t X$ — ?V b 

t 5 h<DX$>%> (Hammond, S.M. , Bernstein, E. , Beach, D. and 
Hannon, G. J. (2000) An RNA-directed nuclease mediates post- transcriptional 
gene silencing in Drosophila cells. Nature, 404, 293~6) 0 £ b (clj^^LCO^ 

Wm-t-Z>^t1>>$S}htlX\<^Z>&. itltt, T>?~tel/*m&?— ?V b<D mRNA 
i^^Lfc^ RNA RNA %—H<D®%\Z£ *) % £ <b :*:;!:<£> dsRNA 

tV^^f (degradative PCR) (Lipardi, C. , Wei, Q. 

and Paterson, B. M. (2001) RNAi as random degradative PCR: siRNA primers 
convert mRNA into dsRNAs that are degraded to generate new siRNAs. Cell, 107, 
297-307) Xfo&Z. b&mibfalz£tlX\^Z> 0 

(4) m%m^m^<Dmm -siWA 

Tuschl <D y )V~ — i CO £ 5 ^?Lf&«flJ3&£>ft^ dsRNA 

KM-r z> wmmm & mm-r z> ^ id £> ^ m v ^ dsM £ ^ a-t s t & m v 

V^C Q tI^jat^^(-+SM^J^itSiB^J^^r-r 21 i£^£> dsRNA ^r^+ nM £ V^?l& 

%LWl&WLM£ fritz. (Elbashir, S.M. , Harborth, J., Lendeckel, W. , Yalcin, A., 
Weber, K. and Tuschl, T. (2001a) Duplexes of 21-nucleotide RNAs mediate RNA 
interference in cultured mammalian cells. Nature, 411, 494-8) 0 ^mJilrfrls^J 
m % t ft RNA ft 2 lmer T\ 3 ' 5fc 2 & £ 3* x}"— — ^ ^ ^ b fc dsRNA 

t#B^$|XT*3«9 (Elbashir, S. M. , Harborth, J., Lendeckel, W. , Yalcin, 
A. , Weber, K. and Tuschl, T. (2001a) Duplexes of 21-nucleotide RNAs mediate 
RNA interference in cultured mammalian cells. Nature, 411, 494-8 ; JkZF 
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Elbashir, S. M. , Lendeckel, W. and Tuschl, T. (2001b) RNA interference is 
mediated by 21- and 22-nucleotide RNAs. Genes Dev, 15, 188-200) > ZL<D&. 5 
3&2OmerW^«)0V'»2*^ORNAtt— JfetCsmall interfering RNA (siRNA) t 

(5) 

21^SO@V^RNA(D^}Cfi, *^*7 5^ hfete«fc5^»te3M<Jfc£'j£l, 
fc RNA 3&SJEI:< — jttfc«ffl$tLTV^ 0 *«^©*UjfeW:E5«©3BiRtt*SftV^i i: 
(^^ip^SB^IJORNA-C^^BTti-efeS)^^ btL^o ^fc, 3' *£D21S 

%}ibtlX^Z> (Elbashir, S. M. , Harborth, J., Lendeckel, W. , Yalcin, A., Weber, 
K. and Tuschl, T. (2001a) Duplexes of 21-nucleotide RNAs mediate RNA 
interference in cultured mammalian cells. Nature, 411, 494-8) ZLt.fal±>^ 
DNA-RNA <D*? 9#R&^^J*WK:fWT?# % Z h k VXmfbfrZo 

Stfc, -a-fife RNA ©gfg^S^ff t?tL.-Cfe t) . ^^"e siRNA (D^h—^^ffM 
mX*hZ> 0 ^^tKT^^V hjfefCiS RNAO^I-a-j&teDNA ^ Jtlft U 

TSJ6«rM*sft<^-^«r|Hl3^3&^Sifc, £fc2' 7km&&mM&foZ>1t.ibfcm 

^iM^^^sri, fi» n «iti^^ h#j6>*>5*ir© 

^^^-r^^^^^OfiFf^ siRNA Sr^DV ^i-Si^H^fe (? N RNA -e 

siRNA *m£^z\aimm*&v&:vxm,mmj:&ffihtew^&tc-\<\ 

(6) ttKffrt«£?£>J&& 

$*LTV^©tt % WRVrtte^RlS'C siRNA SrtfUKi-s^Sfc 
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fcfc, Jtl^^ffi-e^T?#s_b, c^if-r siRNA «t y -hm^ 

Ig^M^P^ffiV^V^fg^feSo Picard b U T7 RNA tf? !) p< ^ — if£££/B 
2 j|a<£>§|M DNA <fc V-t^^mtTl/^-t^^giV) 2&<D RNA 3ff£®tb. ^tb 
^Zl^i^fbUT'lfiffi LTV^ (Donze, 0. and Picard, D. (2002) RNA interference 
in mammalian cells using siRNAs synthesized with T7 RNA polymerase. Nucleic 
Acids Res, 30, e46) 0 T7 RNA 7$ ]) ? 7— £ttBB*£&ft3£tfS G "CfeS £$J^ £ < ^ 
^-e#57t£>. siRNA <Z> 5' *Sfi^f G T'feS il^ 5 0JMt 

$l-^j&siRNA x *) i>tz%fai^ffix»Vfrhm\<^&&^1rbi<^m&&&Z) 0 £ 

fc N *5£ Ambion tt-fcfK <E^ifcK:J;$ siRNA f^jgi^ V h (Silencer siRNA 
construction kit) *S3S3lB$ttfc 0 t y i 7 yf t y ^ii © 2 |a©iS 
DNA&ffMHU ^rtt^rfe^U-Cir^^iiRNA i Tl^^^^^m RNA <£r T7 RNA # U 
^9-- ^MLt^L, ^ttb^r 2*iftLT > RNase 

mmft&.m&tfL dna <b N Mggf&MoRMt *e^jb«> T7 rna *k y ^ 9— £ 

iWHs fSS^Mfci: RNA — ;fcfl^*&&£rBfc*-$-5 DNase .^.t^RNase. siRNA ^SfitM 
JB*— MJ £:h/CV^j&S % £*b£WM- 29 iM<Z>#»MJE^/& DNA 

s^ffl®^ dna 3 •? % $.tiBimxT v -f&mmh^ 5 rasas 

IPW *38Wf4, £<ffia*o«HSEfc siRNA ©te^fifc8s&BB3H-<5 i £ Srfl?*-^ 
siRNA Sr^^^-e# 5tt £r mtB U *3&93 %^fe-t"5 f-^go ft. 
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(1) ^ift^^ifi^JOT^-fei/^IE^k 

(2) . tI#I«]RNa s eTH2Jiff£*b-5 h y ^ >-^IBJlJ. 

(3) mMmmw^m^^^w^K 

(5) /v- ^^-rsgs^h £><tt^ 
(s) -fxi^— mFi<D±^xm&k 

( 1 ) tllft^^IS^JOT^ir >-^BS?!k 

(2) Mtl^lRN a s e T^i^tlS h D $ y ^IJ, 

(3) Mftmmm&KD-t is^m&L 

(4) 7°^^— Ma^joT^^-fe^^ia^L 

K i *@*£ift &f fi?iJ tr^-f 5 * y =r5( ^ K £ d> £> 5 N A £ 
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^yPWEffilti. 5' -C (D) k CD-3' (5£*K DttA, TXftG^U k 
feOfcb 1 0 OOJH&Sr^l^ (k + 1) ^©DteXVM^— -et>^^oxv>Ti> 

0^U<«. &&m<D*-V istirT-Veti. RNa set'M^^M) 

5 >-^MB^J«5 ' — CTATGCT — 3' "efeSo 

L< ^^agco^n u$-<? Kfft^ (3) Sfify&IfeBB^.loir^Ba 

^iJ £ ( 4 ) :/ u ^e— ^ — IB^iJ <D T IH^U t <D ffl - C C C - tf&tE-t 5 0 

$f^b<tt, ^u^e-^-ia^JfiT 7 2=7^ I I I ^n^-^-IH^iJ-efe^o 
(5) ;V~zf^m-r^W^m, -GNA-^tf@B^lJ (NiiA. 

ifc L< Ji, ^Pjco^-y * KH\ 5 ' -A A- (Slft^ia?iJ<£> 

T^^"fe^^SH^J) -CTATGCT- (illft«?ia?ij<£>ir :/^IE?!i) -CCC 
— TATAGTGAGTCGTATTA — GCGAAGC — TAATACGAC 

TCACTATA — 3 ' "Ci^ £ *L 5 ^ U ^ Kl?&>5„ 

#3; U< tt, RNAtKU 7— if i U-CT 7 RNAJKl) ^ 9— ^Mt5 0 
:*3§93<&£ fetcgijOfllffi^i^tf, ±ffi©*"«fefc:J;!9SS3&$ti/S s h RNA^ 

HMRNa s e-C#y&i-5C£&-^tf\ s i RNA©M^^f 

So 

RNAJK5 * 9— g«rJBV^T*££$r?To-Cs h RNA^SIU s hRNA 
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^m<o^ <b^m<Dmm^xtii^ ^m^m^x^ommi^ri^ s hRNA 

0 2li N 7^yA/C^y/^fMi bfc siRNA^t^shRNA (D^ttcDJt^^ 
^-T 0 HeLa ,ftBJ3S£rJBV\ 9 $ ^ A/C t^fo siRNA Xtt shRNA 0§- 50nM) TVy^ 

0 3tt, 7^A/C? R SrSW t bfc siRNA shRNA CO if i^(Dtt^ 

^i"o te^^febfc siRNA £ shRNA f4 % siRNA X *) %1&mMr(?tfaZk 

( 1 ) 3r V * K 

( 1 ) ISW^ifeEJUOT V^MB^iJ, 

(2) TOIKlRNa s e-V%JWr£lfcZ> bV IsPWM. 

(3) M#j&mmM<D±^xm&k 

(5) j\"-zf&m$.irzmm, zsxxt, 

(6) t/ta-^-^ — IH^iJco-k^^SH^iJ. 
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-^{cfii o*ga£^e> 5 oisiiffc^ £f£u< iti o&mfrib 3 o^s 

m^-c-fc«9, i Dff* L< lil 5tl^e> 2 5iSgSt?js,5 0 £fc, ^iftfelt 

RNa s e-C§J»f$*LS h V %^^WMb^ JHWRNa s et«§ 

*g3£#M&RNa s e<a«|gWt4#te:IE^£*LfcV^ #ijx.te\ GtlStlRNa 
seHTRNaseTl, A b GltMiftR N a s e £ UR N a s e U 2 % C 
#^#JRN a s e i: LTRN a s e C L 3 % CiU#IfeRN a s e <t LXRN 
a s e A^7t«RN a s e I . AtUtMRN a s e £ LXRN a s e P h y 

MJfe b* &mtf z> - 1 a* -e # s„ 

Wi^ RNa s eTl^^WGMRNa s e SH^-rS^^fcte. G2r 

iUT, 5' -C (D) k CD-3' (5£tK DliA, TJXttG&^U kliOd» 
P> 1 0 0 <Dm^^ U (k+1) ^©DttSVMCl^— TftM^o-CV^T^ 
SHEJB-f-3£ i:^-t?%^ — ^tUtt, 5' — CTATGCT — 3' 

mWkK^ AtG#M«lRNase©f^fj:, h JJ ^ >-^SB#l £ Lt 5 ' — Y 
(R) k YR- 3 ' Srttffl-rSitAS-Ct, CflfeRNaseCDi^lt h 
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y s i/ymmt lt 5 ' -g (h) k gh— 3 ' ^m-r^^t^x^^ ctu 

tlWRNase^Cit h y 5 V^WJ t Lt 5 ' -R (Y) k R Y— 3 ' 
&&mTZ>Z.b&X*%. AtU^lteRNa s e by ^^^IB?!l<t 

LT5' -S (W) t SW-3' ^fflt5^i^ t ^5 o *;t\ Y«CXf* 
T£^L. RfciAXfiG&^U HftA, CXteT^b, S teCXteG S:;^ U 

^^-e^V>6^°P^— SB^Jfi. RNA/K!) ^ 7— &(Dzfv*r— X& 
3xtf«MJ:IKJ£<**Lfrl\, zf mm b LTf*. fllfctf. T7^7^I I I 

^n^r— @BM, S P 6^13*— ^—iB3?0*fcW: T 3^13 -f-^—Ba^J^ if 

t), ^mmcD^-y =r^^ w^-^ K"t?s, ^n*— ga?!i<DT^-fe^^ia^ji 

-t^XiH^lJ £S^T tf>-«5t^^Lr^l^-e-^^J^-t?# -5 (Yoshizawa S, 
■ftfe^ GNA trinucleotide loop sequences producing extraordinarily stable DNA 
minihairpins. Biochemistry. 1997 Apr 22; 36(16) : 4761-7) 0 ^ <fc 9 N 

t>> i^MS?iJ©^|Bi§Stia?iJ^P)^5RNA^^t5Ci:^^t 

ftx-*m*mm-f% ± 5 tc&s. 

(1) m&}&&MFii<DT>-'?- j £^xmf*k 

(2) IS»RNa s eT?OTf£;h,5 hy 5 >-^@B?!k 

(3) «l^mia^J©-ferv^ga^J. *3<fcU\ 

(4) ^P^— fB^WTV^-fe^^E^k 
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* mm *5 j; xtm ftmmmm © t j^-t ^ * mm <v^th^n \z^m^m.mmm & 
&mm<Dj&i3iv^mMfc£th^ m&Dmmmm^^^mmtzf^^- 

# -SB^iJ T > ^ir >- ^ mm t (D HQ d^SSB^J - C C C - A1~ 

=T* ^ l"*-^ Kfl!>— - Lttt, 5' -AA- O&ft&gBa?!!© 
T>^i?^X@S?iJ) — CTATGCT— («llft^?^IB?iJ<£>-fe V^IB^iJ) -CCC 
— TATAGTGAGTCGTATTA— GCGAAGC — TAATACGAC 
TCACTATA-3' -eOt&tlZzt'V =0* ? U^rf- F^ff kfr-So Bft#Efc 
i 9iMo^©M£!l 1 l-^-To 

T7 RNA y ^ t j; SMf rtfe?^t'»^t5 RNA K-f5«@ 

dna m&te— *mx*x< , 7'x2*r~-?—nfr(D&&-%:mx'&tit££^b^?z. 

t^UbtVC^S (Milligan, J.F. and Uhlenbeck, 0. C. (1989) Synthesis of 
small RNAs using T7 RNA polymerase. Methods Enzymol, 180, 51~62) 0 bfc^ 
oTjl©J;5^ 91 &m<D— ^^-g-^c DNA Srft^DNA i: UTffiV^5CtiST?l 



12 



• 



WO 2004/063372 



PCT/JP2004/000046 



5o ^f^-^c-f 5 RNA fi shRNA (small hairpin RNA) £ b 19 i&S<£-tr ^^0.~T> 

* n<D??x in 7*^—?—mm-z—*Mx°hz>&^m&&z>titf>, gaa h 

])A ^^iSDNAW^^^^rfV^itCHirao, I., Kawai, G. , Yoshizawa, S. , 

Nishimura, Y. , Ishido, Y. , Watanabe, K. and Miura, K. (1994) Most compact 
hairpin-turn structure exerted by a short DNA fragment, d(GCGAAGC) in 
solution: an extraordinarily stable structure resistant to nucleases and 
heat. Nucleic Acids Res, 22, 576-82) 3r^AU7h 0 C<£>fc£>, 01<£>#|MDNA 

91 m.m<D?-h \9mM<D-tz/*m-T^^i/*m(DW&m<Dmmx'-h^x, ^ 

-g-^DNA ^©^f shRNA VXmife-tZ>&X&> 9 .XXX (Djjfe^ Ambion 

Offe^^rs/ h^S 3^:© DNA £ £ % £ b \Z.\t DNA tf? !) ^ =7— fe?(Klenow 

x*$>z>o m^&thtc shRNA a±>-^m-T^^±^^mx i^mM(o-^m.w^^ 

^Jf&b, AGCAUAG(XGXXXXG)^ bV 5 ispA**- ^gp^ £ o T V ^ „ 5' ^$5^4 
GGG O— ^^^^^>. 3' 3m\ZLf£ UU CO— ^l/?%mTZ> 0 b 

V ^ ^?;v—-7<Dmm* 4-10 MMmL&<Djv—-?Xlh *) s /w^CAP 5' mt>* 

t> 2#g{£ G £ Pjtnf^l — Zf<D 3' *(clG ^IBSi-^^^^fc§ o shRNA ^ 

y aj?^^ t?Tl -5 (limited digestion) ^JiV^ 17 l/^=ry -f 

X siRNA l-^m-r^o fe^^^ ^/fc^E^^^A^^^MgCl^ 
if) Sr^^T* 50-lOOmM^JPx.. »«&7f<-h(0 o C)-T? 10 #P^:/ W V^r^-v' 
3 VSrfT^o G #SWlc:§3»fi-5 U ^^W7-f Tl (RNase T1)^PXLT% 

7K-h(0°C)T'30~60^S^^-fr5 o i©^lt% 5' GGG £ b V ? ^ 

/I— 5i&^CAUAG a*#H«||C|SS* siRNA 
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dSoX> r©»S!©7 f lf>r>'Srffiv>tLHr. ttto^-^y bE5ll*tt5 siRNA 

(2) shRNAXtFs i RNA(DM5t> f t;^*lt>S:ffiV^RNA i 
g| 1 t-M^UT_hf3 (1) fc&^Tf&IDi Lfcil 9 . 3t3MJ§©tf-!J 
KSr^li: U-CRNAaKU * 7— tfSr/BV^-Cte^Srfr 5 £ £ i£.fc 3 s h RNAlr 

s h RNAe*t*^©®Hrt-Cfe5„ 

T 7RNA#!) 7" — if, S P 6 RNA^U ^ 7— 
T 3 RNA^'y^ 7-^*MIt5^i:^-Ct> mT7 RNA^° V ^ 7 

i?&r;&n;t5^£/W£ Ul\ ^<Z>«fc 5JteSJ5Sfi^*S:3 7°C-C6 O^-Pfl-Y^^^ 
h-TSw tHE^RJC«rtr5 - k&X%Z> 0 
£ £>fc, ±%&j?W;fr£*)9m&tlZ> s hRNA^MWRNa s effel 

to, IStlKlRN a s e t Ltft, GT^I^t®fft5RNa s e T 1 , 
.C-e#^#)t£ilO®rr5RNa s e CL 3 «rl6ffli-Sr. b&X%Z> 0 R 

iSM©t©#4T^ 0?Jtfcf, 1 O OmMOMgC 1 2 o#4T"eff4 5 - fc^ 



14 



WO 2004/063372 



# 

PCT/JP2004/000046 



shRNAXits i RNA©»SftyT.©± 9 l-ff^ 5 I t 5 D 5fei=\ 

Ufc#. 1 5 y T ^ y /UT ^ K^HC n — K LT«M&ifr U P ffy(D 
shRNA^s iRNA©/^»O^Df)fflU #CV^"c\ CC^^ri^ 

<•r9o.su ig^^^R (fli^r*. o. 5M mt-rvv^j^i o. i%sds n - 

ImM EDTA Sr#tf}§i&) tfcgU ~^f|3 7tX*It 5t5i ifciot 

$ S—jV&MXrZ RNA £r£fcl§!£-fr, -^1x5/ h%#ft(D^7K^^U-CIlIlIX-r6r: 
iia!), fSUc@^RNAlr#5ii^f#Oo 
±f2Ufc^^cD^&-T?Mit^^^ s hRNA. Xte s i RNAlrlV^, R 

Fll^Lf^^ HeLa^^^<Di*#|fflJ^^ffiV^^m-a•}-«, siRNA X« shRNA <t ® ^ 
/ ( fb7>'X7x^-y3 >-f£^l (#lxJ^ 0LIG0FECT AMINE * E) t U 

rtti?) siRNA Xfi shRNA h 7 :7 ^ ;7 v" 3 ^ 

1-£o ±§*il^«0jS^^T^*-r 5 C £ let 9 , RNA i ^m^^ 

RT-PCR, S^^W hXfi^X^^u y h ft if {dj: «9 flfeSS-TS - £ 
( 3 ) f£3g=3r v V 

&t>fc*mm\z£tlU, RNA^!)^7-fMi#lteRNa se^tf 

±u^tt$£m(Djjm%:ftf£ ?±$><Dpzm*v btm@k£tiz>o ^mmeimm* 

RNA^l) ^ 9' — If ^rfflV^fc^^^jiScDSJS^^fiN RNA^U^7 
— ifj^fc ift-7^v'!>A % NTP. X-^l^i?^ v?^;T;* W h— /K 
^07^-^77^- ifftif§r^a65C ^tib©^I©^TXIi 
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*3BKO^ife^ £ 9 ffSK bfc siRNA shRNA (D^tt^r, '7^ A/C & 
W<D7 y^^^^-lJlAo-CflfeSS-rSo^ttl^b*: siRNA t <D^i± (Ditmhft 5 . 

flEgg DNA (Djgff 

shRNA m^f$<Dmm t #5 DNA » % ^*7^>f Mfefc J: J; 

fi 9 1 i&mx*h r> , 1 Wfco 5 * -aac tgg act tcc aga aga 

ACA CTA TGC TTG TTC TTC TGG AAG TCC AGC CCT ATA GTG AGT CGT ATT AGC GAA GCT 
AAT ACG ACT CAC TAT A- 3 ' (IB?IJ#-5§- 1 ) T*fc5 0 C <D$fM DNA <DWMfo^ 3' 
*$sffl!l T7 RNA # V * 7 —if <D 7° a * — «*0E ( 5 ' -TAA TAC GAC TCA CTA TA- 
3' ) (@3?IJ#-5§-2) ^2iil«t/i5j;5tSm ZL<D&&&^ 7tV 

fdo 'W-ioT, -31$ DNA S:2*ffi#b*< i: t> T7RNA J^y t< ^— 
WOT* 0, =^ t^-et7c 0 T7^n*— * — g| 

*©2*«-fbSrJ: 2 0£frC9T7 7°n^— ?—m&l 

itfT^ft^) ^FH^c:{i^Tfc 0 ^*jt^^-fb$ii:S^Jm?r^r"r 5 GAA 

— *\ »MDNA©5' ^MlfCtefc h © 7 5 y A/C ^ > ^ n - Ft § DNA 
CDga^lJO H©19 ^SOiB^J ( 5 ' -CTG GAC TTC CAG AAG AAC A- 3 ' ) (IS?!] 
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##3) Sr. 5' Mfrb-tls*. T l/X<DmiZ.mWL fro ^Lt, 

MM' hy ^ ^(CTATGCDSrfBSUfCo w^fcioT,' 

T7 RNA *° y * 7-ft±5fe?Iftfi, h y 5 ^tftV—-? (AGCAUAG) «rg*f^ 
T fc° ^fllJt £ W-f § RNA (shRNA) £ £ o » 

shRNA 6D -c^ fife 

shRNA <^te^#^«, _hfa<D§|M DNA ©ift&flS 5 0 nM N pH7. 8 ©^#TT\ & 
ik-rf^VJ*^ NTP N W h— frteMx., *^ICT7RNA 

#!)^7^H*So. 0 2 /zg/mL i:^5J;5icip^-c^t:PBM$-fr/t 0 * 

i«lfn7^777^-f (SIGMA 4±) $rfefe£ 0 . 4 7 g/mL £ fc5 

fc 0 Rjfcfi-a-fcfcl 2%#y Ti7 5 KW&J^fcm^&t&i^it, 

t Jfe -5 shRNA O^^MR $ tl>1±. 

shRNA g>M2^£ggjC£_5 siRNA cp^fifc ( h ]) $>^Q 

tcAp^T, 7X_b (0°C) "CI O^P^Wf ^^-i/a^Lfco G#M 
^{c-gJ^f-TS y aJ?J*^ U7- t?Tl (SIGMA tt) /mL fcJn*. 

t. 7 k± (o°o t?3 o^sjES$*fe 0 ctvfcit) h y 5:^i7w— -y*p<D2mm 

CO G (D 3' 3itlBW<D?t-mfe&)te®m &tl, CAUAG ©BBJIJ©*B#0>2M&*&;h,5o 
<//v£JEv^mM&fti£/^tf\ Ifiiji)!c5 siRNA <Dtk$.&mm£titz. 0 

mm 

Bfc* LfciL 1 5 %>K y y )VT 5 K^/HuB- K LTtftflcft U g 

#J<D siRNA <D^^KSfP^-©^Sr^y^— -ei50 9ffibfc o ?5fefci©y^SrJHB^<i- 
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<9 o^b. 0 . 5M Mfc-T h V V A. 0 . 1 %SDS N 1 mM EDTA 

HeLa|fflJ3S(lxl0 4 -|@)^ 48 ty^/Wrj y->alcil£$ x 0. 2ml 0^ife(D- 
MEM+10% FBS) -C— Bftgjg Isfc (30-50%^ l^/Vo^ h) c 7. 4 fmol ^b7.4 pmol 
5: >- A/C lC*tJES' L/c siRNA JkTfi shRNA Rl 25 /z 1 <D OPTI-MEM I (GIBCO *M 
X.tz.o 3c 7c. 1 u 1 © 0LIG0FECT AMINE™ (invitrogen tt)^5/zl© OPTI-MEM I ~C 

20 bfc. — efe«* ufcawuss: opti-mem -caat*- bfc^, ^en-en© * 

120 n 1 <D OPTI-MEM £r7jR*L7c 0 siRNA i: Oligofectamine (D^g-g^^r 30 n 1 ^JPx., 
^>o< t»iS-S-Uyto ^©£3: C02 ^ ^ — 4^ 37°CT?4 Pf ffSI'&S. U7c D 

225 At 1 Oi&ftil (DMEM+30% FBS) ^^Px.. $ h \Z. 40 B^iM b7c 0 . 
fl&K: 50/z 1 © 2xSDS-PAGE JlU-:x:7Vw^ aiy-O' K/V 

7^=l.-~ ^^Ufc„ 7K_hX-10#X5lHiy = >Jr— ->3 >-^v^ N ioo°c-ei^p 
US bfc t> © Sr SDS-PAGE JB ©fy7";v £ L7c 0 

30 /z 1 ©if v^/i^ 10%© SDS *° y T ^ y /w-T 5 K^/V-eft^CScSjSrfro^:. 6 
x9cm Rl-#J-o7c PVDF flfl (Immobi lon™-P Transfer Membrane 0. 45£tm, MILLIP0RE 

ft) % ioo%* ? / —mz 2 ftmmm&&fr 0 z<D^mzm^mmm(Tris 3. 03 g , 

Glycine 14.4g. SDS 0. lg, MeOH 100ml MilliQ T? 1 L (' U7c) "C 30 5$-gLVm.~(?Wi 

-fr, ^:©_h^te^^«^T*Sb-&fc^lK(3MM. 17 y h-=r v*t) 2r?£ii:7c„ ^ia-T? 
400mA T? 90 ^-ijg^Ufc 0 10%* A S: (TBS) (C^U. 37 0 C"e 1 

J*lffl^n s^^&ffofc. JBI£ 100 {£%5ER LTcfcxT 5 ^ A/Cl ^fcift: (Lamin 
A/C (636) :sc-7292, Santa Cruz Biotechnology) t fx.lt £"£-7c (le*^ 1 TO. = 
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^fo-;^U, fit^ a. — (MONOCLONAL ANTI- £ -TUBLIN:T5293, 

SIGMA) ^ffiV^fc 0 TBS t? 3 HJgfci^b. 1500 ffiF*3fc<Z> 2 #C#t# 

(Peroxidase-Congugated Rabbit Anti-Mouse Immunogloulins :P0161, DAK0) £ix 
JES<**fc<^ig.. 1 B^HG)-. TBS "C 3 m^Lti, ECL -C3&3te£i*\ h 7 S?* 
^77>f ' — "C 5 ^ 5 ^ A/C L^Co 

xTTS siRNAT?f4^ 5 yA/c©; ^ffimfflZfix^te^z. 

te/teLTV^ e?t'^gLfc siRNA 25. tJ 5 shRNA V^*b©*& fc^^"?^ 

Mufc siRNA «fc t> ^tt^v^t^.^fco 

siRNA y?#'#>V1ty s — ^Sr0 3l:*Lt, CO 

b % , <E^T?fER bfc siRNA Jit* shRNA «^^T^M bfc siRNA «fc «9 

*mn<D$-}) K^fflv^ri m± •? . gfiifi^ofisfii^ siRNA &m 

(1) (Ilife^S^Ui 91 »MDNA?r— *fWt-5«W-t?v>v\ 

( 2 ) tR ^j^^ib^ij ©iiM r± m ^©ib^ij Steffi -e # 5 o 

(3) ttc*©*s^ WK*«4 4M) ra& ba> Life ©£H£fBf 

(5) p^^a-^-cote^^Brig (96^1^- h-r-cosg/Bprfg) x^s. 

( 6 ) bfc RNA li shRNA ^(DftWlff 5 r £ t> *Si%X*foZ> 0 

(7) shRNA siRNA O^^^y y>^*r y7x~ftte7LZ> 0 



19 



.1 4 
•i t 



WO 2004/063372 




PCT/JP2004/000046 



(8) -m/* bT>?-±>x&%l*fc&^LX\,^j:\,^<DX°T~~-}) ^J&fEzW 

(9) l&MMA&±C?j:\t^(DX* simA<DI&Mfc£\,\ 
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(1) m&)&&mm<DT i/^^xwm, 

(2) IltlftRNa s eT?-§D»f$ttS h U =• ^E#k 

(3) mthWiWEmto-ti/^wm. 

(4) ^n^E— I3?iJCDT>'^-fe>^ia^J, 
(6.) ^n*— E^IO-fc^-XEflk 

(D i^tffi?B©7 y f -t ^^ib^ 

(2) M#16<)RN a s e ^^^^-5 b V 5 

(3) TO^E^JcO-fer^E^J. feitJ?. 

(4) ^d^-— la^j^T^^-fe^^ia^j. 

^E^J^W&KE^JO^^E^teTO&tf* b y $ y^J^^LT^Tl^ 

t?zl** . * y ^ i^^- Ko 

j&e^o Sr^r-r § y ^ i^a-^- k t a> b * «' d n a c 
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6. RN a s eX~WWr£ftZ> bV ^>-^fHM^5' -C (D) k CD-3' (s£ 
D«A N TXteG^U kteO^k 1 0 0<Dmm^V^ (k + l)m<DD 

7. RN a s e xmWr£tlZ> b V ? y^iS^lJ^ 5 * — C T A T G C T — 3 ' 

8. (3) m&)&m.m&}<D-t:l/*-m&}b (4) gE?!J<£>:r>^-fe: 

y rfja^ KtfclJDNAo 

9. ^n^-^^-ga^lJ^T 7^* I I I ^n^^-ia^jT^S, ft*^ 

10. (5) ^-^^m^-r^mm^K -GNA~&s&mn (n»a. t\ 

f KtfcttDNA, 

11. 5' -AA- (m^J^^m^i(DT^f-±^^mW -CTATGCT 
- («^^@a^J<Dir>-^ia^!j) — CCC — TATAGTGAGTCGTATT 
A-GCGAAGC-TAATACGACTCACTATA - 3 ' "e^^tbS^ 

y ? u^-f- b\ 

1 2. H^SU^l 1 (Diwrtb^{Cl|Bgc<D^-y =f^^ U^-^- K*7t{4DNA 
bTRNA^y ^ 7— e*m^Xm^&ft? Zbt-Stt. s hRNA© 

1 3. jjg^SM-^tr hnX'frp.lf^l 2}-|E«c^s hRNA©S« 0 
14. RNAJKI) ^ LTT 7 RNA*"y ^ 7^OTf5, »j£ 

^1 2Xttl 3{clfB^CD s hRNA©it*fe 0 

i 5. w^iii 2^^> i 4<Dintifri<imm(Djfmz£ ymm.&nz> s h rn 

A 0 

1 6. Sft&gl 2£>£>1 4<D<RrtL^fatt^fe^J;!9M^$tL^ s h RN 
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A^IS^RNa s e-CMS-TSr k&Stts s i RNA©M*fc 

i 7. it^^u 3&»fo 1 1 o^tt^^iaic^^-y i^^- K^ii^ lt 

RNA^U ^ 7— fe^ffiV^Tig?l: / fTo■C s hRNA£r®BtU s h R N A 

£i£^#M£jRNa s e-e*M-r<5^ £ £^tf\ s i R N A (DWtkftfeo 

1 8. It^il 1 1 4©|pItl-^}-fa*<D^^j; ^M^t^tbS shRN 

rna i \z.£vwfomwtmw%^&i&te^(D&m,*mffl^z>3rm 0 

19. RNA^y ^ 7—- ^ViSWiWRN a s e «r£tr. 1 2^ 
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SEQUENCE LISTING 
<110> iGENE 

<120> A method for preparing siRNA 
<130> A31662A 
<160> 3 
<210> 1 

sr\ His r\ -t 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 1 

aactggactt ccagaagaac actatgcttg ttcttctgga agtccagccc tatagtgagt 60 
cgtattagcg aagctaatac gactcactat a 91 
<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 2 

taatacgact cactata 17 
<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ctggacttcc agaagaaca 19 
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a. [X] 

[x] 3>tr^-^K^BtDprt6ft»st 

[x] r^!i[^i±}^*(^:/t 0 --*S^^ 



3. «J£8*: 



iSPCT/lSA/2 10 (« 1 i*0«Hti (1) ) (20 0 4¥l^) 



MAY 1 2. 2004 



t> & m 



PCT 

(jS8^fe, &Mftimffi40, 41&) 
(PCT18^ 44) 



<ommw.^ A 3 1 6 6 2 A 


^■*0>#**ICOVvcHt % iSPCT/ISA/2 2 0 

£.trFfE5&#JBH-5r .to 


PCT/ J P2004/000046 


BBSSffiKB 

( 0 . /I . *?) 0 7 • 0 1. 2004 


(B. J^.iji) 0 8. 0 1. 2 0 0 3 


mmA (ft*xtt*fw 



mmm&mm*ft&^itz<ommffl&Wi&&&immm4i0i (pctis*) *>m&z.&\,>mmA\z&m-&o 



l. 

b. [x] * 9 is*?- Kxiir ^ j mmm^Ayx^^ m i ih^hb) = 

2. □ »*«>ttffio— ajoiWEis-ctftv^ (S&nffi^jg) . 
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